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THE SAROS 
By W. T. B. CRoMBIE 


HE writer has employed himself for some time past in the 
computation of eclipses, using Bessel’s method as developed 

by Chauvenet and as subsequently modified by Buchanan. It 
was not enough that the work would eventually be done by the 
Nautical Almanac staff; to obtain the precise figures beforehand, 
or even subsequently, has afforded him some mental satisfaction 
if nothing else. He can recommend the occupation, however, 
only to the astronomical enthusiast, for the calculations involved 
are extremely prolix, especially if the year in question is one for 
which the solar and lunar co-ordinates have not yet been computed 
and must first of all be prepared from the tables. 

It is quite otherwise, however, with computations based upon 
the Saros, by the application of which the eclipses of any year 
can be predicted with a fair degree of accuracy and a minimum 
amount of labour, provided that the epoch for which they are wanted 
is not in the too remote future. 

History of the Saros—The earliest reference to this cycle seems 
to be in the fragments of Berosus’ work which have come down to 
us. He was a Chaldean priest and historian who flourished about 
B.C. 260. But the account in Berosus is wholly confused, the 
Saros being mixed up with two other periods called by him, Neros 
and Sosos, of which latter we know nothing. 
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Geminus states that the Chaldeans discovered a period of 
669 months or 19,756 days (3 Saroses) in which eclipses repeat 
themselves. Ptolemy (circa. B.C. 162) likewise speaks of it, and 
Pliny (A.D. 23) in his second book dwells on the fact that in a 
period of 223 months (a Saros) there is a recurrence of the same 
eclipses. These, so far as the writer knows, are the most ancient 
references to this interesting cycle. 

The exact period of the Saros.—For this we shall accept of 
Newcomb’s determination as given in Astronomical Papers, Vol. 1, 
Part 1. The moon returns 242 times to her node (the point where 
her orbit cuts the plane of the ecliptic in her passage to the north 
or south of it) in 6585.357 days. The sun makes 19 returns to 
the same point in 6585.780 days. Hence they are together 223 
times in the interval compounded of these two motions, namely: 

6585.321222 days, which may be written 
dys. 7 h. 42 m. 33.6 s., using the upper figure 

11 dys. 
if Feb. 29 occurs 5 times and the lower if only 4 times in the interval 
of one Saros. 

Calculation by the Saros.—-This now is simplicity itself. All 
that is required is a list of past eclipses or references to old almanacs 
which may be kept for the purpose. 

For example, let the question be how many, and what eclipses 
will occur in 1924 together with the approximate times of the dif- 
ferent phases? 

From the almanac of 1906 we learn that there were 5 eclipses 
in that year, 3 of the sun and two of the moon. The year 1924 
will very likely contain the same. The eclipses of 1906 were as 
follows: 

(1) Total eclipse of the moon, Feb. 8. 

(2) Partial eclipse of the sun, Feb. 22. 

(3) Partial eclipse of the sun, July 21. 

(4) Total eclipse of the moon, Aug. 4. 

(5) Partial eclipse of the sun, Aug. 19. 
Adding the Saros 18 yrs. 11 dys. to the first and 18 yrs. 10 dys. 
to the others we get for 1924: 

(1) Total eclipse of the moon, Feb. 20. 

(2) Partial eclipse of the sun, Mar. 5. 
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(3) Partial eclipse of the sun, July 31. 

(4) Total eclipse of the moon, Aug. 14. 

(5) Partial eclipse of the sun, Aug. 29. 
The reason why the eclipses (1), (2) seem to be further advanced 
than the above period would allow is that no account has been 
taken of the hours. If we do this we shall see to what extent 
the Saros can be depended upon to furnish the times for the various 
circumstances of an eclipse. 

Take the eclipse of the moon of Feb. 8, 1906. It occurred as 
follows: 

Moon entered shadow, Feb. 8, 17h. 57m. (Greenwich Mean Time) 
Middle of the eclipse, Feb. 8, 19h. 47m. 

Moon left shadow, Feb. 8, 21h. 37m. 

If to these we add the Saros 18 yrs. 11 dys. 7 hrs. 42 m. we will 
get for 1924: 

Moon enters shadow, Feb. 20, lh. 39m. (Greenwich Mean Time) 
Middle of the eclipse, Feb. 20, 3h. 29m. 

Moon leaves shadow, Feb. 20, 5h. 19m. 

The actual times as ascertained by a rigorous calculation 
using Chauvenet’s formulae are (disregarding seconds) 39 minutes 
in advance of the above. It must be understood this example was 
selected at random. Sometimes indeed the correspondence is 
much closer, no more than 10 or t2 minutes, but the above will 
serve to illustrate the application of the Saros. As Buchanan 
pointed out, it is a remarkable circumstance in connection with the 
Saros that the parallaxes, semidiameters, declinations, hourly 
motions, etc., of the sun and moon will be very nearly the same as 
they were 18 yrs. 11 dys. previously, and the eclipse will therefore 
not only occur at that time but be very similar to its predecessor 
18 years before. 

There are, however, several precautions which must be observed 
in the application of this cycle which it would be well to note. 

First with regard to the number of eclipses in a given year. 
If an eclipse occurs after Dec. 20 it may be carried by the Saros 
to the 19th year, owing to the extra 10 or 11 days. Thus the year 
1917 saw 7 eclipses whereas the year 1899 saw but 5. The reason 
for this was that the total lunar of Jan. 7, 1917, was carried over 
trom 1898. But in addition to this there was a partial eclipse of 
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the sun on July 18 for which there was no corresponding one in 
the previous Saros. This discloses a most interesting fact, namely, 
that eclipses have a certain life history. They are born, grow, 
decrease and eventually die out. The eclipse of July 18, 1917, was 
a fair sized infant. Its magnitude was .086. 
Buchanan gives the following to show how an eclipse may die 

out: 

Eclipse of the sun 1848, March 6, magnitude .269 

Eclipse of the sun 1866, March 16, magnitude .216 

Eclipse of the sun 1884, March 26, magnitude .141 

Eclipse of the sun 1902, April 8, magnitude .065 

Eclipse of the sun 1920, April 18, magnitude 
The total life of an eclipse ranges, according to Newcomb, from 
1000 to 1200 years. It first touches the earth near one of the poles. 
There will then follow about a dozen partials, which will increase 
in size until they become in the following Saroses totals. There 
will be 40 or 50 of these. Then old age gradually comes on and 
partials about 12 in number appear again, getting smaller and 
smaller until extinction. There are some 60 or 70 eclipses in the 
entire series. There are also, counting all kinds, some 70 eclipses 
in a single Saros, from which it seems to follow that there are 70 
series or thereabout in existence at any time. This fact must be 
borne in mind in the application of the Saros, a partial may be- 
come a total and vice versa, an eclipse may be born or may die. 

But the Saros not only permits us to predict the number 

and type of eclipses with their times of occurrence but approxi- 
mately also the portion of the earth from which they will be visible. 
Let us think of a total solar, and let us suppose that it is visible 
at noon to a place the longitude of which is 0°. Let us also remem- 
ber that the Saros is not an even number of days, there being 
7 hr. 42 m. 33.6 s. over and above. Now in that interval the earth 
has revolved through an angle of 115° 38’ 24” (or say 115°.6); 
consequently at the following Saros the eclipse will be visible at 
noon to a place in longitude 115°.6 West. We may illustrate this 
very well by comparing the visibility of the total eclipse of the 
sun of August 29-30, 1905, with that of September 10, 1923. The 
eclipse of 1905 began in Western Canada near the city of Winni- 
peg. The path of totality crossed James Bay trom which it 
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proceeded to Labrador, then across the Atlantic to Cape Finis- 
terre, Spain, Tunis, Egypt, the Red Sea and Arabia. The 
eclipse was visible at noon in Long. 12°W. On the other hand the 
eclipse of 1923 has its path of totality across the Northern Pacific 
to Lower California, Mexico, Yucatan and the Caribbean Sea, 
it being visible at noon in Long. 128°W. which may be known by 
adding 115°.6 to the Long. given above. 

But in addition to the fact that the eclipse in 1923 has ‘‘gone 
West” it is also evident that it has ‘“‘gone South.”” While the Lat. 
of the place where the eclipse of 1905 was seen at noon was about 
46°N. that of 1923 will be approximately 38°N. Here there is 
a difference of 8°. From this we learn that each series of eclipses 
has either a motion to the north or to the south. We can predict 
which way it will go as follows: 


Let E be a projection of the ecliptic and M that of the moon’s 
orbit. Let N be either node, the same diagram serving for both. 
According to the figures given at the beginning of this article, if 
the sun and moon start out at a node at the end of the Saros they 
will be together a little before the node. If this is the ascending 
node the point will be a. At the next Saros it will be at a’, that 
is the eclipse has gone south. For the descending node the cor- 
responding points are b, b’, that is the eclipse has gone north. 
We have then but to know at which node the eclipse occurs and 
this is easily ascertained from a simple table of nodes and mean 
longitudes when we have, by the Saros, ascertained the date of 
the eclipse. Instead of occupying space with such a table the 
following may suffice: 


Epoch 1920, Jan. 1, Moon’s mean long. 44° 1'6 
Long. ascending node 232° 21’.1 
Motion in 365 dys. in mean long. 129° 23’.1 
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Motion in 1 dy. in mean long. 13° 10’.58 
Yearly motion of node — 19° 19’.7 
Daily motion of node -- 3’.177 


Question: When the total eclipse of the sun of Jan. 13, 1907, 
appears on Jan. 24, 1925, will it have gone farther north or south? 
Multiply the above yearly motions by 5 and the daily motions by 
23 and add or subtract from the values of 1920, neglecting of 
course all multiples of 360°. ‘If the resulting mean long. nearly 
corresponds with that of the node the node is the ascending one 
and the eclipse goes south. If they differ by about 180° then it is 
the descending node and the eclipse goes north. In the instance 
given it will be found that the latter is the case. 

The following table taken from Buchanan furnishing particulars 
of all total solars may be of interest. It may be used for the pre- 
diction of future eclipses, adding 2 Saroses after 1924 and bearing 
in mind what has been said above about their possible decay, 
especially those of very short duration if they are found to be 
decreasing. All longitudes are western ones but may be reduced 
to Eastern longitudes by subtracting them from 360°. 


List of all total eclipses of the sun in one Saros. 


Duration Increasing At Noon Motion 
Date m - Decreasing Lat. Long. of Series 

1889—Jan. 1 2 15 D +37 138W N 
1889—Dec. 21 1 15 D -14 73W N 
1892—April 26 4 17 D —64 139W S 
1893—April 16 4 46 D -1 37W S 
1894—-Sept. 28 0 11 I —34 274W N 
1896—August 8 2 42 D +65 248W N 
1898—January 21 2 19 I +13 291W S 
1900—May 28 2 9 D +45 45W N 
1901—May 17 6 27 I —2 263W N 
1903—Sept. 20 2 15 D -—-70 259W S 
1904—Sept. 9 6 24 D —5 133W S 
1905—August 29 3 45 I +46 12W S 


1906—All the Solar eclipses will be partial. 
Kingsbury, Que. 
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AN ASTRONOMICAL EXPEDITION TO AUSTRALIA—THE 
CAMPING PLACE IS REACHED 


By C. A. CHANT 


HE expedition left Port Hedland at noon on August 27th. 

Just before the hour of departure a great ‘‘mob”’ of sheep, 
670 in all, were driven along the jetty and down into the ship. 
About two-thirds were put under cover but the rest were left on 
the open deck. The sheep were of the merino variety, with curly 
horns, and were being shipped to the Singapore market, 3500 
miles forward. The purser informed me that at Derby, further 
up the coast, the ship would take on 280 cattle for Batavia. So 
far we had loaded 1663 bales of wool, each of 350 pounds, and 260 
more awaited the ship at other ports. In addition the ship would 
receive over 100 tons of peari-shell. It was a continual wonder 
where such great quantities of cargo could be stored in the interior 
of a ship of 2700 tons, but still there seemed room to spare. 

Next day we reached Broome, 1546 miles from Perth and 15,970 
miles from Toronto by the route we had followed. This is a very 
cosmopolitan town of about 4000 inhabitants, one-fourth of whom 
are white people. It is the centre of the pearl-fishing industry 
and from it is shipped about two-thirds of the world’s supply of 
pearl-shell and pearls. 

This was the ead oi our journey by steamboat. At the jetty 
was tied the schooner Gwendoline, a beavtiful two-master of 
80 tons, on which we were to embark. At once the transfer of 
our instruments and supplies began. First, they were raised from 
the Charon by its steam winch and deposited on a flat-car on 
the jetty. This was then pushed along until opposite the schooner 
and the packages were lowered into it by a hand winch. There 
were 67 tons by volume (one ton to 40 cubic feet) and about 35 | 
by weight. The parcels were light and heavy, some reaching 
as high as 400 pounds and giving considerable trouble to handle. 
But astronomers, petty officers, and longshoremen all worked 
with a will and by 2 o'clock next morning (an intermission of four 
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hours at low tide being necessary) the loading was completed. 
Then the 31 men passengers and the crew of five went aboard. 

It had been arranged that the lighthouse tender Governor 
Musgrave should tow us back 175 miles to our destination, but 
we did not get started until 7.30 a.m. The five women of the 
party had been taken by motor-boat at about 1 a.m. over to the 
steamer and given comfortable berths. This ship was built in 
Sydney in 1874 and was the pleasure yacht of the governor of 
South Austrelia. 

We went steadily forward ell day and all the next night, and 
early in the morning of Wednesday the 30th everyone was on the 
watch for some object on the shore. From the cross-trees Com- 
mander Quick with field-glasses detected a pole with a triangle 
nailed to it which he took to be the Wallal beacon, and we headed 
towards it. At 7.30 we cast anchor at a distance of about five 
miles from shore. The ship’s motor-boat was got ready, and, 
towing a whale-boat, Director Campbell, Commander Quick, the 
two ‘‘movie’’ men and one or two others got into it. The whale- 
boat was taken as near the shore as the shallow water would allow 
and then all jumped out and waded in. After spending some hours 
in exploring the country a site for the camp was chosen about a 
mile and a half from the beach. 

The transfer of the ship’s cargo was at once begun. The pack- 
ages were lowered by a hand winch into the whale-boat which was 
then towed by the motor-boat. When in shallow water the men 
would jump out, often to their waists while the surf would some- 
times wet them to their necks, and while some would hold the boat 
the parcels would be lifted out and carried beyond high-water. 
In this work the aborigines, both men and women, rendered great 
assistance. Later in the day, at high tide, the captaia moved the 
schooner further in towards the shore, so that the operation of 
getting the cargo on the beach could be hastened. At night when 
the tide went out the schooner rested on the bottom with only two 
feet of water about her and the surf rolled about us with a majestic 
motion and a portentous sound. 

At nightfall about one-third of the cargo had been taken off. 
The men had worked like heroes, some of them being in the water 
most of the time. The goods were transported to the eclipse site 
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by great drays drawn by long donkey teams, as many as 26 being 
in one of them, and it was no easy task to drag the heavy load 
through the deep sand. Camp equipment was sent on first and 
tents were put up as soon as possible, but most of the party returned 
to the ship for the night. There was a shortage of blankets and a 
decidedly cool night. Next morning many were up at 4 o'clock 
getting the cargo out of the hold in readiness to send it ashore. 
One of the first remarks made that morning came from a naval 
man who had slept in the hold with some sail-cloth over him, 
and as he rubbed his hands he asked, “ "Oo said the tropics was 
‘ot?”’ On that (Thursday) night all the members of the expedition 
were ashore, but the last of the goods did not arrive at the camp 
until Saturday afternoon. 
The camp and the eclipse will be described in the next issue. 


NOTES ON ASTRONOMY IN BERMUDA 
By D. B. MARsH 


WING to being in the city I have had difficulty in getting 
suitable positions for the instruments. This, however, 
was secured at last, but owing to the coral formation of the islands 
and my proximity to the public traffic, the telescope is not very 
well placed as the vibrations from the street interfere not only 
with visual observations but with photographic exposures, so 
that in exposing plates it is necessary to watch for those moments 
when there is no traffic in the vicinity of the instrument. As 
for the transit instrument, I had great difficulty in placing it. 
Many places were tried out but all proved unsuitable until I 
resorted to the roof of my house. The house is built of stone, 
and the transit is placed directly on one of the side walls which is 
higher than the eaves and with a flat top thereon, thus establishing 
a firm foundation for the instrument and a clear observation for 
meridian marks at a distance of over a mile is possible. These 
marks are natural, one of them being the parting sash of a window 
in a house across the arm of the sea, which corresponds to the 
centre wire of the transit eye piece. The second is the corner of a 
chimney in a large stone house a little farther away, corresponding 
with the second wire of the transit. 

I am photographing the sun when any special phenomena are 
on, also photographing with the spectroscope for solar prominences; 
also the moon and the planets, Jupiter and Saturn, but have done 
no stellar work as yet. 

I have had a good deal of difficulty in getting plates here as 
all photographic material used in Bermuda is for views. I made 
an effort to get plates from St. Louis, but those forwarded proved 
to be stale, hence unsatisfactory. I tried elsewhere with similar 
results. Then I took the matter up with the Eastman Company 
at Rochester. They made some special plates for me which cer- 
tainly are good. These plates are of special fine grain and sen- 
sitive to the yellow and red. Thus I can use them in photograph- 
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ing the moon and planets, the photosphere of the sun and the 
hydrogen prominences. 

I received only a few of these plates as their emulsion was made 
especially for a trial lot for me. I am expecting in the course of 
a few days a sufficient number for my work. In this climate, 
however, which is very humid and warm, it is difficult to keep 
chromatic plates in good condition. 

Not having a shelter over my telescope I am troubled with the 

‘vibration of the instrument from the wind. Thus I have to do 
my work almost entirely on nights that are nearly calm. 

In addition to what I am trying to do with the telescope the 
authorities have asked me to give out the time for the islands. 
This is Bermuda mean time, which is four hours, nineteen minutes 
and eight seconds from Greenwich. I communicate this time to 
the person in charge of what is known as the Session clock, which 
is in the tower of the House of Parliament. For this I give the 
time every Sunday morning at ten o’clock. The clock is wound 
and kept in order by an expert watchmaker, Mr. Oscar Petty. 
Every Sunday morning at ten o’clock the clock is wound and cor- 
rected if necessary. The manner of correcting is by adding to or 
removing weights from the pendulum. This is a very excellent 
clock which was built in the old land twenty-five years ago. 
It has a very steady rate and is but little affected by the 
weather. 

I should mention in this paper the Rev. E. D. Robinson, M.A., 
B.D., a graduate of Wilberforce University, Xenia, Ohio. Mr. 
Robinson has a three-inch telescope equipped with solar and stellar 
prisms and with it is doing some very nice work not only visually, 
but he also is making photographs. As we live quite close to- 
gether it is convenient to him to place his three-inch Brashear 
telescope on my equatorial mountings with clock driving when 
photographing. Mr. Robinson is quite capable of looking after 
the time service when it is necessary for me to be absent. Mr. 
Robinson also is making slides of the heavenly bodies with his 
telescope and has in addition a number of very fine slides from the 
large telescopes, and he frequently gives lectures to large congre- 


gations in the school room of his own church and elsewhere on the 
islands. 
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During the last two winters I have given a course of four lectures, 
each of which was very well attended and seemed to be appreciated. 

Both Mr. Robinson and myself place our telescopes for the use 
of the people from one to two nights a week, often having more 
people than we can accommodate. 

The definition in the Bermudas is much better than in the 
vicinity of Toronto as a more even temperature affords a steadier 
sky. Stars that were difficult to divide in the vicinity of Toronto 
are easily separated by the telescope here. Moreover, the solar 
definition is better. 

Soon after arriving here I heard that a few years ago one of 
Milne’s seismographs had been erected on Ager’s Island, a small 
island in our Bermuda group, but it was unsuitably placed and 
uncared for and during the war suffered almost complete destruc- 
tion. The authorities have asked me to resurrect it, which I am 
doing in leisure time. I now have the instrument set up on a good 
foundation in a stone building belonging to the church and in the 
course of a few weeks I hope to have it ready for operation. In 
this work I have the hearty co-operation of Mr. Bluck, the mayor, 
as well as the city engineer and others. We hope in the near 
future to have the instrument not only in order, but properly placed 
and mounted and under the supervision of the Weather Bureau 
of Bermuda, which is under the care of Sir Frederic Stupart, of 
Toronto. 


MY TRIP TO MARS 


By STELLA 


VOIDING the hackneyed trip to the Rocky Mountains, to 
the Grand Canyon, to the Alps, or to the Himalayas, after 
much cogitation, weighing the difficulties to be encountered, devis- 
ing schemes and methods for overcoming them, I finally found my- 
self with a clear and feasible scheme to undertake a trip to Mars. 
Mars, as you know, is one of our nearest neighbours and so like 
our home that I was satisfied that if I were to drop in casually 
to an afternoon tea there, I would be heartily welcome, as we shall 
afterwards learn was the case too, but with some surprises. 
Fortunately I had at my disposal unlimited means, as well as 
the best scientists of the world. The main problem was to be 
projected from the earth towards Mars with sufficiently great 
speed so as to overcome the attraction of the earth, and not fall 
back again. This meant that for our latitude the velocity must 
not be less than seven miles a second. The scientists invented 
a powder for me with this explosive force. For my transport a 
shell was constructed of 143 centimetres diameter encased with- 
in a vacuum chamber, like a thermos bottle, to protect me from 
the intense cold of interstellar space in journeying to Mars. The 
shell was well cushioned and padded inside for my comfort, besides 
being furnished with an ample supply of oxygen in small cylinders 
to sustain my vitality and red cheeks. The shell furthermore had 
two ingenious contrivances, one run by clock-work that the shell 
would automatically open after a given time, for the duration of 
the trip had been accurately computed; the other was a spring 
attachment so that when the shell landed on Mars, perhaps an 
hour ahead of time, the contact would release the spring, the shell 
open, and I step out. Wasn’t that a well thought out shell? 
Of course there was an ample supply of food in the shell, and electric 
lights were at my disposal. Nothing remained now to be done but 
to erect the necessary cannon, charge it with that powerful powder, 
put in the shell, myself inside and fire towards Mars. So a muni- 
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tion plant put up the shooting gear “Somewhere in Canada”’; 
you do not expect me to divulge just where, it was simply ‘“‘some- 
where.” 

Everything was ready to start the adventurous trip. I wore 
my white blouse, blue skirt, tan boots, wrist watch, and black 
velvet hat; I took my sweater along in case I found it cool on Mars. 
To pass away the time pleasantly I took along my algebra and 
geometry, furthermore I had my tatting and crochet work. Really 
the trip after all didn’t seem so very adventurous, compared with 
say mountaineering at Kingsmere—the adventurous part was the 
idea,—the idea—a trip to Mars. 

It wasona Tuesday morning, I remember it so well, for the night 
before we had apple fritters at home, last April; to be exact the 
11th of April that I was shut up in that shell, put into the 143- 
centimetre jaws of that cannon, and at 13 minutes past 7 by my 
watch I was fired out into space and towards Mars. I only felt 
the slight motion while passing out of the cannon, thereafter all 
was quiet and silent, and I was quite unconscious of the terrible 
speed with which I was racing through space. The comfort with 
which I was surrounded made time pass quickly, yet when I 
finally reached Mars, just 18 minutes ahead of time, I found that 
I had been 80 days on the journey, just as long as it took Jules 
Verne to go around the earth. The shell opened and I stepped out 
on Mars. What delight, what exultation, what honour, what 
distinction to be the first visitor from the earth to pay a visit to 
her neighbour. It was twilight and night was coming on fast so 
I saw no people, but in the sky what a marvellous spectacle awaited 
my wondering gaze; besides the starry firmament there were two 
moons, and as | learned afterwards, they called them Deimos and 
Phobos. While our moon goes around the earth in about a month, 
these go very much faster, one in a little over 30 hours, and the 
other in a little over 7 hours. This last one goes so fast that it 
rises in the west and sets in the east twice during the night. That’s 
a nice moon, isn't it? The scientists had written in my memoran- 
dum book lots of things about Mars, for I didn’t like to trust to 
my memory, it had been squeezed a little to one side by a lot of 
equations and triangles and circles that don’t pack very well. 
I was told that the air on Mars was very thin and attenuated so 
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I had an extra supply of oxygen along; but the funniest sensation 
was when I walked, I felt as light as a feather. During that first 
night I thought I saw in the gloom an animal, so I picked up a big 
stone but it wasn’t heavier than a pebble and threw it at the object. 
It left my hand as if thrown by a giant, and now I recalled that 
in my memorandum book it says that things on Mars weigh only 
one-third what they do on the earth. Isn’t that funny too? 
Did you know that? It was a great help to those Martians when 
they were digging their canals, which I later saw. I awoke the 
next morning quite refreshed from my sleep. The days on Mars 
are about the same length as ours, but its year is nearly twice 
as long as that of the earth. My first care was to store my shell 
carefully, so I buried it in sand and placed some stones to identify 
the spot. I apparently had landed on a big ranch and quite a 
distance from any house, so that it was nearly five o'clock in the 
afternoon before I saw the first dwelling and hurried towards it, 
for it was so easy to walk here without becoming fatigued. Passing 
through some pastures I noticed that the peculiar tall grass was 
all red, and the cattle that were feeding looked more like elephants 
in size than cows. This was rather an unexpected sight. When 
I reached the house although it was only one story, I noticed that 
the windows were very high and had only one large pane of glass; 
then the door too was very high and I wondered the reason. 
There was a shiny plate on the door, it looked like silver, and had 
an inscription, but I couldn’t read the letters or hieroglyphs. How- 
ever, I screwed up my courage, inhaled a few drafts of my compres- 
sed oxygen, and was ready for any emergency. I rapped hard on 
the door but it scarcely made a sound; however, the tremors 
of the rapping were felt and a maid, I suppose it was, opened the 
door. I nearly fainted; she looked down on me, she was 17 feet 
high, and then fled, to announce I presume the arrival of a strange 
creature. When I had collected my thoughts after my first daze, 
I remembered that in the morning before starting off that I had 
read in my memorandum book that the scientists considered 
it very probable that the people of Mars were of very large stature 
for there ,is less to hinder them growing big than on the earth, 
there is less to pull them down, Mars being so much smaller attracts 
less than does the earth. Then, what I took to be the mistress 
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of the house appeared, and she was a foot taller than the maid, 
that is, about 18 feet. She wore a jacket, pantaloons and an 
exceedingly short skirt or dress. As I afterwards learned their 
clothes are all made from webs spun by large and different kinds 
of spiders. Her eyes were of a beautiful red, and her wavy hair 
hanging down her back, a marvellous golden yellow. She looked 
at me steadily yet it seemed to me kindly; I turned, and pointed 
to the sky in the direction of the earth. She seemed to understand 
that I came from another planet, but appeared incredulous of the 
apparition. One can not hear much on Mars for the air is so 
thin to convey sound, but I thought I felt that people or something 
were moving a little nearby. __I was led into the adjoining room— 
a room more like a ball room where a little gathering of ladies, but 
all of huge dimensions, were having some refreshments—something 
like our 5 o’clock tea. Water is very scarce on Mars, so very little 
of a liquid nature is consumed, hence they serve moistened gourds 
of a web-texture that are then sucked dry, besides condiments or 
cakes of a mysterious nature. To me I seemed like a baby perched 
on one of their ordinary but high chairs. I pointed again at the 
sky through the window which put them into an animated con- 
versation and discussion. __I remained here two days and rapidly 
picked up many words and the meaning of their gesticulations of 
which they made far more use than any Frenchman. There were 
no dogs or cats, but a number of huge spiders are kept for spinning 
webs; nor are there any ducks or geese or other water fowl. They 
live mostly on meat and eat a good deal of pounded wood from a 
shrub, which helps digestion. There are no trees on Mars. 

After a two days’ stay with the hospitable hostess I set out to 
explore a little of Mars and particularly to visit its famous canals 
that we can see from the earth. The night before I left I saw our 
earth in the heavens shining like a small crescent moon, so I 
pointed that out to them as my home. As I couldn’t talk to them 
understandingly I couldn’t tell them how I got here, but later they 
learned, just before my departure. It was summer-time in their 
northern hemisphere when I was there, and the vegetation, although 
rather scant, was at its best. With us, all our vegetation, our 
grass, our leaves are green, while on Mars everything is red; no 
wonder the ancients have always spoken of Mars as the “ruddy 
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star,’’ although it isn’t a star at all, but a planet wandering around 
the sun just as we do. 

I found that these canals weren’t canals as we use the word 
canal, signifying a large ditch filled with water. In fact the other 
day when I was walking across the pasture I was walking across 
a canal, as it seems to us from the earth. The canals are in reality 
wide patches of vegetation, artificially confined, and onto which 
the scanty water from the melting of the polar snow and ice-caps 
in the spring is led. The house where I had been visiting was in 
a canal; I paced across the latter, counting my steps, and computed 
it to be about three and a half miles in width, and very long. 
What contrasts I saw in the Martian landscape compared with 
ours! There were no mountains, no valleys, no forests, no run- 
ning brooks nor rivers, no birds nor wild animals, few or no clouds, 
yet the serenity of the sky and the placidity of nature lent a charm 
that I longed to share with a kindred spirit. Finding a fair-sized 
rock of which there are few, I sat down on it, and began thinking 
and pondering about all the strange sights, about the environ- 
ments of those people, they call themselves Marticoli, what effect 
that environment had upon them, whether it produced poets, 
philosophers, musicians, astronomers, scientists, inventors, me- 
chanics, preachers, and even tramps—I did a lot of thinking, more 
than I ever did before. 

After much meditation I ruled out the poets first for I was con- 
fident that the lyric muse could never be. aroused nor her epic 
sister find material for an Iliad or Odyssey. Next I ruled out the 
musician for a similar reason and furthermore because music would 
be almost inaudible. That meant they knew nothing of the two- 
step nor turkey-trot, for which I felt sorry. Preachers they would 
have none for there never was a flood nor a Jonah to talk about. 
The most promising field seemed to be for the philosopher, astron- 
omer and scientist, and this latter I found to be the correct inter- 
pretation. Yes, the Marticoli are great thinkers for each carries 
about a bushel of grey matter in his head. They have so much 
grey matter that they can think of five different things at the same 
time. For instance they can think of staying at home, minding 
the baby, or of going to a baseball game, or playing golf, or dining 
at Delmonico’s, or chasing themselves, and all this at the same 
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time. I envy them. It is easy to understand why Mars has so 
many philosophers, the surroundings are so conducive to medi- 
tation; you've got to meditate to be a philosopher; the person that 
doesn’t meditate gets the phil knocked out of him. As for astron- 
omers, Mars is the very paradise for them, they can keep busy all 
the time, day and night, for in the 700 odd days in the year they 
have a clear, and very clear, sky on 699 days. No factories nor 
furnaces belching forth volumes of smoke to pollute the air. No 
wonder that the astronomers here are so superior in their achieve- 
ments to those on the earth. The scarcity of so many things we 
have on the earth has developed a marvellous genius for research, 
and invention, so that we are mere babies to the attainments of 
these intellectual rajahs. Just a simple example,—ages ago they 
learned to bottle solar heat and sunshine, and you can buy it 
there in any corner grocery like canned tomatoes—one of the 57. 

Now in canning heat they utilize a very simple scientific prin- 
ciple. You all know that long ago Tyndall told us—in fact wrote 
a book about it—that heat is simply a form of motion. Now these 
Martians or Marticoli in canning simply stop this motion, and 
when they want to use the heat all they have to do is to give this 
dormant heat room to move, give it elbow room, and there you 
are. Practically the same method they apply with light, which is 
a manifestation of transverse vibrations. They jam those vibra- 
tions into cylinders and let them out when required, and in any 
candle-power to suit their purpose. These two conveniences save 
them many appliances that we require. They have no stoves and 
consequently no chimneys to their homes, nor are there any ashes 
to cart away. They can instantly warm their houses as well as 
light them. 

While I was on Mars I had to wear my sweater all the time as 
long as I was outside, for the air is decidedly cooler than it is on 
the earth, for there is so little of an air blanket over Mars. During 
my two days’ stay, when I first landed, at Mrs. Pompadour’s, 
that wasn’t her name, but I called her that for her hair she some- 
times put up a la pompadour which suggested the name. 

Well during my stay I wandered into the kitchen when the 
maid was cooking the meal,—-they only eat one hearty meal a day,— 
and that in the evening, and found that their boiling water, of 
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which they are very saving indeed, wasn’t hot at all, I could put 
my hand into it, but the maid couldn’t, for these people are very 
sensitive to their hot water; the water wasn’t more than warm, 
my thermometer showed 111°F., just about a hundred degrees 
less than with us. And that peculiar circumstance was again 
due to the lightness of the air, or atmospheric pressure. For 
boiling as you know is simply the motion of heat in the water 
overcoming the pressure of the atmospheric lid resting upon it. 

They don’t need coal, nor coal-oil, nor gasoline, nor electricity. 
This last they can produce too, in fact had a lot of it on hand one 
time, but it got mouldy and began to smell so they threw it 
out. I had learned a lot of things already when I sat down on 
that rock to cogitate. I now got up and wandered through that 
red grass of the canal. Presently I came upon a building where 
a lot of men were busy canning the grass, it being now in its most 
succulent stage, and the object is to preserve the moisture it 
contains, for then it is more nourishing to the cattle and it takes 
the place of water, of which as you know there is very little. The 
metal they have I did not recognize, it looked like silver, but it 
was very hard; some was very brittle, another kind was very 
elastic, so it had all the requisites for all their wonderful contriv- 
ances. I didn’t quite understand how they watered those canals 
and I didn’t have time to go to their arctic regions to see the water 
start from that snow and ice-cap. 

Again and again | asked the foreman in that canning factory 
to explain that to me and many other things, and I spoke very 
slowly and very distinctly, in fact spelled out each word. But 
he shook his head and said, ‘‘ Jene comprend pas,”’ and I was as wise 
as before. It showed me that fellow didn’t belong to the country 
whose flag has braved a thousand years the battle and the breeze. 

With all the monotony of Mars, life is idyllic, a sort of dolce 
far niente, made so by the wonderful products of science. Their 
chemists can do almost anything, play with the elements, mix them 
with the ease with which a Manhattan or Martini cocktail is 
prepared. They reach this eminence from a pure love for searching 
the truth and mysteries of nature, as well as to be serviceable to 
their fellow Marticoli. There is no National Research Committee 
on Mars, they don’t need one. 
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There is very little dust on Mars, no winds, only sometimes 
gentle zephyrs; no microbes, scarcely any perspiration, with the 
result that there is little occasion for washing. I didn’t get a 
chance to wash as long as I was there. To wash with dew I 
thought would be poetic but there wasn't any dew. I learned that 
the people of Mars wash only twice a year, their year, and that is 
twice as long as ours. And where do you think their wash-basins 
were, and the kitchen towel? At the rim of the arctic and the 
antarctic circles,—the towels were hung on the circles to dry. 
Each man had on the average eight collars, four shirts, and three 
pairs of socks to wash. I don’t know what the women had. It 
meant of course pretty long journeys, but with their flying machines 
it never took them more than a day to get to either circle, which 
was visited in the spring for the respective circle, taking their 
laundry with them. 

Those migrations every half-year had a very beneficial effect 
on their social life, it produced a spirit of con-fraternity, of com- 
radry, of intellectual rivalry and gossip. There is no room for 
Freemasons on Mars nor Oddfellows, for they are all Workmen, 
workmen in some useful field. There are no cities on Mars, but 
I found small villages where canals crossed. I find it so hard to 
describe so many of the strange things I saw, for I know nothing 
to compare them with. This reminds me of an experience of a 
relative in the South Seas in Fiji, who was entertained by the 
cannibal king, and Kava was prepared in his honour, and he drank 
the stuff, but found it utterly impossible to describe the taste of it; 
he could simply say it tasted like Kava. 

There is no lumber for there are no forests; of woody substance 
there are some shrubs which are highly prized when pounded as 
food, as I already told you. The houses are all porcelain, a fired 
clay, and last practically forever. Lightning has very seldom been 
recorded and then only in the polar regions. Time was slipping 
by rapidly and I had only a few days left before I had to start on 
my return trip, for I had promised mother before I had left home 
that I would return on a certain day, the 3lst of October, and she 
said she would have charlotte russe for dessert. I was anxious 
to visit one of their observatories; it was some miles from a canal 
out on the dry barren waste, and on a little eminence. I reached 
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the place without much trouble and was kindly received by the 
astronomer and his wife. He was a magnificent specimen of 
Martian manhood with his shaggy head and huge structure, 19 feet 
in his socks, a veritable human sky-scraper; his wife was about 
two feet less. By gesticulations I made them understand that 
I was related to an astronomer on the earth, whereupon his wife 
from sheer delight took me on her lap and fondled me. At night 
we went into the observatory and I pointed to the tiny crescent 
in the sky as my home, whereupon he knowingly smiled, and he 
turned the monster telescope, which was 312 feet long and its 
object-glass 25 feet in diameter, on to the earth. After adjusting 
it properly, and I telling him the latitude and longitude of my 
home, he beckoned me to look into the telescope. My word— 
there was the old familiar river, and I could just make out the 
main street leading away off into the country. It was marvellous, 
wonderful, incredible, but there it was, I was looking with my own 
eyes. I could see the streak too on the earth that separated day 
and night. The astronomer knew more about our geography 
than I did. He showed me the Rocky Mountains, the Mississippi 
and Amazon rivers, and the Pyramids, he knew them all and had 
names for them but different from ours. He showed me a map 
he had made of the earth and it was very accurate. The language 
of the Marticoli is very cifficult to understand, and their voices 
are pitched in a very high key. The only name that I recollect 
with some distinctness was the one he gave for the Pyramids, it 
sounded like THAUMA. That wasn’t so very hard. During all 
my stay on Mars one constant thought troubled me and that was 
how to get back in my shell. I determined now to ask the assist- 
ance of the astronomer. 

So the next morning by signs I intimated to him to follow me, 
which he did, and I took him to where I had buried the shell. 
When he saw the shell he seemed to grasp the situation, made signs 
to me to stay and he hurried off. Towards evening he returned 

with a giant flying machine and several Marticoli scientists. 
_ The machine had a clear upper deck on which were two very 
smooth and parallel rails between which the shell was to be placed. 
I had the utmost confidence in their scientific skill and implicitly 
trusted to their method of projecting me towards the earth. I 
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tried to show my deep gratitude as best I could. I looked at my 
wrist watch, it was just 27 minutes past 6, the sun had not yet 
set, when I stepped into my shell, the lid was put on, and the 
shell placed between the rails. Although I knew it wouldn’t 
take so much speed to get away from the attraction of Mars as it 
does to get away from the earth, yet the astronomer gave me to 
understand that I would reach home in 79 days, as Mars and the 
earth were now nearer each other than they were three months 
ago. They had pointed the machine in the right direction, and 
it had started off with a high speed, soon to be increased to the 
terrific speed necessary, when suddenly the machine was stopped 
and the shell glided out into space towards the earth. The machine 
returned to Mars and I went on my journey. As before I was very 
comfortable, I had plenty of oxygen and food left, and my time 
was occupied in writing up fully my fortnight’s experience on 
Mars. I counted the days which passed rapidly and sure enough 
on the 79th day, the 31st of October at 4.25 in the afternoon, I 
felt a bump, the lid opened, I was on ferra firma again. I looked 
about and saw I was in the park by the river. I hurriedly took 
the street car, reached home safely and had charlotte russe for 
dessert. Didn’t Daddy and Mama keep me busy telling stories 
about Mars? 
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MEETINGS OF THE SOCIETY 


AT WINNIPEG 


April 12.—The meeting was held in Room 21, University Arts Building, the 
President, Mr. Allan, occupying the chair. 

Mr. H. M. Guenther, M.E., gave his lecture entitled ‘““The Effects of Astron- 
omy in Daily Life,” in which he expressed perfect belief in the dominating 
influence of the planets upon the weather, and also in controlling plant and 
animal life, growth and behaviour. The position, or aspect of the planets, 
especially with reference to the sun, at the exact time of the sprouting of a seed, 
the birth of an animal or of a child, is held to dominate subsequent development, 
and the subsequent course of the planets is also considered to be an influence in 
the life of the individual. Certain influences which control the weather are 
supposed to last two or three months, but in order to account for great differences 
in the character of individuals born at nearly the same time, it is considered that 
the influence on character is apt to change a great deal within a few minutes. 
Put in somewhat mathematical language, the influence of the planets seems to 
behave like a continuously discontinuous function of the aspect, according to 
the ideas of astrology. The lecturer asserted that astrology is not based upon 
any theory, but upon observed facts, and upon relations between these facts and 
the courses of the planets. As the most simple and conclusive evidence of the 
influence of the planets, the lecturer mentioned the disintegration of rock on 
exposed surfaces, and the absence of disintegration beneath the surface, the 
planetary influence on rock not being considered of a penetrating nature, though 
no mention was made of different building materials as modifying its effect on 
babies. 

The President expressed the appreciation of the Society to Mr. Guenther 
for having propounded the tenets and beliefs of modern astrology. He stated 
clearly, however, that science does not support them. After one or two questions 
by Professor Warren, and by the President, the meeting adjourned. 


April 26.—The meeting was held in the Assembly Hall of the University 
Arts Building. Mr. Bastin took the chair, and the President, Mr. Allan, gave a 
talk on ‘Celestial Immensities.”’ 

Mr. Allan brought out the significance of celestial magnitudes and the 
immensity of celestial objects, by a process of repeated comparison. The diame- 
ter of the earth was compared to the mile, the orbit of the moon to the diameter 
of the earth, and so on with increasing magnitudes, including the diameter of the 
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sun, the orbits of the planets, the light-year unit of distance, distances to the 
nearer stars, the magnitudes of nebulae, and other stellar distances. Lantern 
slides were used to illustrate the comparisons. 

Mr. Bastin expressed the appreciation of the Society for Mr. Allan’s lecture. 
He also expressed the indebtedness of the Society to the University, for its 
accommodations, which are used by the Society throughout the season. 

An informal discussion of matters of interest in astronomy followed, after 
which tea was served by the ladies of the Society. 

The evening was clear, and many availed themselves of the opportunity 
to use the University six-inch telescope. 


October 25.—A meeting was held on this date in Room 21, University Arts 
Building, the President, Mr. Allan, occupying the chair. 

After some opening remarks, the President called on Professor Warren for a 
talk on “Recent Events in Astronomy.’’ The lecture was most interesting. 

The meeting adjourned to the Assembly Hall, where Mr. and Mrs. Allan 
were presented with a mahogany lamp and a pair of candlesticks by friends of 
the Society. This was the first meeting of the Society since their wedding. 

Informal discussion and suggestions for the good of the Society followed the 
presentation. Mr. Allan suggested that the Secretaries of the different Centres 
should be communicated with, suggesting that should any of their members 
who are qualified to lecture, be passing through Winnipeg, they would be very 
welcome if they could arrange to stop off and give us the pleasure of hearing 
them lecture. If the visits did not coincide with the regular meeting, arrange- 
ments could be made for a special meeting, if notice were received in time. 

Mr. Allan suggested further, that the lectures given at meetings of the 
Society should be considered as of two kinds—one purely popular, the other more 
or less technical or advanced. The popular lectures only should be advertised 
to attract the general public. 

A third suggestion made by Mr. Allan was for the formation of a lending 
library, among the members, for the use of the members. Any members having 
astronomical books, maps or charts, etc., should list same, these lists being kept 
in charge of the Secretary for the perusal of the members. The member bor- 
rowing would hand in to the Secretary a signed slip with the title of the book 
required and the name of its owner. 

On motion of Prof. Warren, seconded by Mr. Kolb, the Society voted to 
instruct the Secretary to write to the other Centres, in accordance with Mr. 
Allan's suggestion. 

The Secretary suggested the purchase by the Society of a three-inch tele- 
scope, to be available for the use of members. This suggestion met with con- 
siderable approval. 

After the adjournment of the meeting, tea was served by the ladies of the 
Society, in the Women Students’ parlour. 


C. D. MIL_er, Secretary. 
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AT MONTREAL 


September 28.—The meeting was held in the Physics Building of McGill 
University, the President, H. E. Asbury, inthe chair. Attendance 55. 

R. J. McDiarmid, Ph.D., of the Dominion Observatory, Ottawa, gave an 
address on ‘‘Astronomy,—a National Necessity.’’ The necessity of Astronomy 
in the precise fixing of time and locality was shown. 

The story was related of early attempts to define position of ships at sea 
by the aid of astronomy. The observatory at Greenwich was established for 
the benefit of the Royal Navy. A ship leaves port to traverse for many days an 
ocean without a single fixed mark or indication of direction; and its course may 
be diverted by winds and currents, but navigation is made safe by the astron- 
omer who can define latitude and longitude at sea. 

An account was given of the astronomical surveys in connection with the 
building of the C.P.R. These were rendered necessary because of the mountains 
which did not permit ordinary surveys. Astronomic stations were established, 
and by this means it was possible to compute the precise position of every point. 

In 1895 the Dominion Observatory was erected at Ottawa. Lantern views 
of this Observatory, and of the Astrophysical Observatory at Victoria were 
shown, with views of the various instruments used in each. A brief account 
was given of the use of each instrument and of the nature of the work performed 
at each observatory. 

At the conclusion of the address, the speaker answered a number of questions. 

Prof. A. S. Eve expressed the thanks of the Society to the lecturer. 


October 26.—The President, H. E. S. Asbury, occupied the chair. Attend- 
ance about 50. ; 

Prof. A. H. Gillson, B.A., of McGill, gave an address on ‘“‘The Evolution 
of the Stars.” He spoke of the remarkable mathematical work done in connection 
with the nebular hypothesis during the past few years by Prof. J. H. Jeans of 
Cambridge, by reason of which little was left to conjecture. Simple illustrations 
were given to indicate to his audience the scale of our solar system and of our 
stellar universe. There are at least 500,000,000 stars in our universe, and the 
average velocity of these stars is 20 kilometers per second. There are at least 
500,000 spiral nebulae and their average velocity is 400 kilometers per second. 
It can therefore be reasonably assumed that these spiral nebulae are outside our 
stellar universe. Irregular nebulae have the same velocity as our stars. The 
shape of our stellar universe was described, with its two streams of stars moving 
around the equator in contrary direction. 

Brief mention was made of the theory of Kant in 1755, and that of Laplace 
in 1796. 

The work of Prof. H. N. Russell in classifying giant and dwarf stars was 
referred to. One giant red star is three hundred times as large as our sun, but 
its density is one thousand times less. It has now been concluded that a giant 
red star is very low in temperature, but as it contracts, its temperature increases, 
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until by the time it has reached the blue stage it has attained a temperature of 
10,000 degrees Centigrade. After that it degenerates and follows the same 
changes in colour in the reverse order until it reaches the dwarf red stage, and 
finally becomes extinct. 

Lantern views of various nebulae were shown, and their gradual break-up, 
as illustrated by the various types, pointed out. The theories of break-up by 
fission and by ejection were stated and explained by drawings on the blackboard. 
A tidal break-up is a very rare event, and our solar system is a rarity. The 
earth-moon system still lacks a satisfactory explanation. 

A vote of thanks, moved by Justice E. E. Howard, and seconded by Mr. 
McFeat, was tendered the speaker 

November 21.—The President, H. E. S. Asbury, occupied the chair. Attend- 
ance about 200. 

Harlow Shapley, D.Sc., Director of Harvard College Observatory, gave an 
illustrated address on ‘‘Astronomical Investigations of Light and Space.”’ Dr. 
Shapley’s address was couched in simple language in order that all of his audience 
might grasp it. He spoke of our earth as a parasitic body, as it lives entirely 
upon what it receives from the sun. If life exists on Mars, it can only be in 
a low form as the atmosphere of that planet is very thin, being only half as dense 
as on the top of Mount Everest. The atmosphere of Venus is more like our own. 
Starting off with our solar system as a basis, he explained the method of measuring 
distances within this system; then extended it to the method of measuring 
distances to the nearest fixed stars. This is by measuring the angles of a triangle, 
the measured base of which is known; but even taking the widest diameter of 
the earth's orbit as a base, this method can be used for measuring the distances 
of relatively only a few bodies, and is totally inadequate for measuring the 
immense distances of most of the stars. The method developed within the past 
few years for measuring these vast distances is to measure the light emanating 
from a star whose distance has been measured, ard it follows that the distance 
of stars of equal true (not apparent) brightness can be computed according to 
their apparent brightness to us. The most distant cluster of stars yet measured 
is distant 220,000 light years. Although it had been stated that spiral nebulae 
have a much greater velocity than stars of our stellar universe, and it had been 
deduced by some that these spiral nebulae must be not only outside our stellar 
universe but quite separate from it, the speaker had discovered within our 
universe, stars of equal velocity of movement. He,-therefore, did not agree 
that these so-called ‘island universes’’ were separate universes more or less 
approximating our own in extent, but was of the opinion that this nebulous 
matter might be described as “‘driftwood”’ from our universe. These nebulae 
are retreating from us, and it might be that as our universe travels through 
space it is pushing them aside. Contrary to the general opinion, our sun is 
not near to the centre of our universe, but well to one side of the centre. Our 
stellar universe contains at least 700,000,000 stars, and the number of known 
stars increases with every increase in power of our telescopes. It is watch- 
shaped, and its greatest diameter is at least 300,000 light years. 
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Light is vibration of the electron, and our sun probably derives most of its 
power from the energy of the electron rather than from shrinkage. Light rays 
of different colours travel with the same speed, and reach us with colour unchang- 
ed by space. 

Lantern views were shown to illustrate the immense numbers of stars in 
certain clusters, in particular one distant 45,000 light years, and views given of 
dark nebulosity and various forms of nebulae. 

A vote of thanks was moved by Prof. L. V. King, and, as Prof. A. S. Eve 
aptly remarked in seconding the vote of thanks, the simple language used by 
the speaker conveyed the “‘illusion of simplicity’’ to his subject. 

H. E. Recorder. 


AT LONDON 


The opening meeting for the Fall term was held in Room 4, Western Univer- 
sity, on Friday, Oct. 13th, at 8 p.m., and was well attended. The Secretary was 
instructed to write a letter of thanks to Mr. W. E. Saunders for the use of his 
large telescope, which was found so Serviceable at the Observation Meeting held 
on May 7th. 

Dr. Kingston, with the help of lantern slides, described briefly the way to 
use a simple star map when locating stars and planets. The major item on the 
programme was an address by Rev. R. J. Bowen, F.R.G.S., on “‘The Astronomy 
of the Bible.’”” Mr. Bowen pointed out that astronomy proper began with the 
use of the telescope, and later the spectroscope added greatly to our knowledge 
of the heavenly bodies. In the early days there was a tendency to make the 
heavenly bodies the source of divination and the growth of Astrology arrested 
the growth of Astronomy for a number of years. The lecturer also pointed 
out that the Hebrew people believed in one God and saw the hand of God revealed 
in the Heavens. They studied the heavenly bodies and marvelled, but were 
strictly enjoined not to worship them. Mr. Bowen, from a very intimate 
knowledge of the Bible, was able to give numerous passages to illustrate the ideas 
which he presented. The result was a very interesting and instructive address. 


November 10.—The regular November meeting was held in the Western 
University, with Dr. Kingston in the chair. It was decided to make the regular 
December meeting, following the Annual meeting, an informal one, with a short 
programme. The following were elected members of the Society, membership 
to date from the beginning of the year 1923: Miss A. Callard, Mr. W. E. Saun- 
ders, Mrs. W. E. Saunders, Miss J. Steel, Mr. A. R. Bryant, Rev. T. I. Charlton. 

Dr. Kingston gave a most interesting address on ‘“‘Comets.’"’ The subject 
was illustrated with a large number of lantern slides. The lecturer pointed 
out that in the early days, comets were viewed with grave forebodings of coming 
disaster, but these fears, with the passing of the years, were shown to be ground- 
less. The comet when it first comes within the range of vision was defined as 
having no very clearly defined shape, it being recognized as a comet by the fact 
that it moves among the stars. Dr. Kingston described the changes that take 
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place in the form of the comet while it is near the sun, namely, the breaking up 
of the nucleus, the development of the tail as it approaches and the falling off 
as it recedes, the breaking off of the tail in some instances. The paths that 
comets take were illustrated by means of diagrams. An account was given of 
Halley's comet and his prediction that it would return. To this was added the 
more accurate calculations of later astronomers on the same body, with allow- 
ances for the perturbations of the comet and the remarkable verification of the 
predictions by the return of the comet. 
E. T. Wuirte, Secretary. 


AT TORONTO 


October 24.—The meeting was held in the Physics Building of the University, 
the President in the chair. Mr. Miller stated that the sun’s surface had been 
comparatively free from spots for nearly five months past. The paper for the 
evening was presented by Mr. R. A. Gray, M.A., on “‘The Life and Work of 
Tycho Brahe."” Mr. Gray reviewed the general work of Tycho Brahe, his 
address being interspersed with references to many interesting incidents of his 
private life; and he emphasized the fact that though the great Danish astronomer 
advocated a theory of the universe that no one appeared to accept in his day, 
yet by his careful and accurate observations and computations, he supplied the 
necessary material that made it possible for Kepler to demonstrate his ‘“‘laws’’ 
and lay so well the foundations of modern astronomy. 

The lecture was illustrated by a number of slides and was discussed by 
several of the members. 


November 7.—The regular meeting of the Society was held in the Physics 
Building of the University of Toronto, at 8 p.m., the President, W. E. W. Jack- 
son, in the chair. 

Mr. E. J. H. Vanstone, Peterboro, was elected a member. 

Mr. A. F. Hunter stated that Mercury had been observed on several morn- 
ings when the weather was favourable, during its recent western elongation, 
the maximum of which occurred on October 30th. He also reported that on 
the same morning (the 30th) the Zodiacal Light was unusually conspicuous, 
reaching as high as the constellation Cancer, and that on the evening of the same 
day, about 15 hours later, there was a distinct auroral arch. Mr. J. R. Collins 
reported that one evening in the preceding week he had observed an elliptical 
halo about the moon, with an ellipticity of fully one-seventh. Mr. A. F. Miller 
reported that he had observed a small sunspot on Nov. 5th, the first that had 
been visible for some time, at least under the weather conditions that have been 
prevailing. 

Mr. J. R. Collins gave the address of the evening on “‘Concepts of Space.” 
The sun is influenced by one and all of the stars, some of which are 20,000 light 
years, or more, distant. Yet even this amount is a definite limitation, and to 
keep on going and find no limit is perhaps impossible, the term “‘dimension” 
being the measure of space. 
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The plane is involved in the lines that define it, and our growing knowledge 
acquires shape according as the defining terms receive more precision. It was 
Comte who said that it was impossible to know anything of the nature of stars, 
and yet very soon after he made the statement Kirchhoff and later Huggins, 
with the spectroscope, showed their chemical constitution. In a similar way 
the general properties of matter are slowly explained. Mass, for example, 
depends on the condition of the ether and not upon the object itself. Space 
relative may be defined as distance between extended points, and space absolute 
as that which would remain were all matter and ether removed. The universal 
ether or its equivalent may be thought of as having a boundary with space relative 
within its confines and space absolute as necessarily being limitless. Geometrical 
definitions of space and its dimensions relate only to systems of measurement, 
and need not be involved in the concept of space absolute. Neglect to note this 
leaves the way open to confusion, and the problem is then forced, by the logic 
of self-contradictory terms, into the domain of the “unknowable.” 

After some remarks on the subject by Mr. J. A. Paterson and others, the 
meeting was adjourned. 


November 23.—The regular meeting of the Society, held on this date, was 
wholly devoted on this occasion to an interesting address by Dr. Harlow Shapley, 
director of the Harvard College Observatory, Cambridge, Mass., on the subject, 
“The Evolution of the Earth,”’ which he illustrated with a fine series of lantern 
slides. Dr. Shapley gave an outline of the probable course followed by all 
astronomical bodies from giant red stars by contraction through the various 
colours to blue, then back again to red lifeless bodies. Upon this supposed order 
of evolution amongst the stars, astronomers have based their method of measur- 
ing stellar distances, viz., by making use of the candle power of the stars. Dr. 
Shapley has studied the star clusters by this method, from which he obtained 
some interesting results, the Hercules cluster being the nearest to us, viz., 35,000 
light-years, and all the others more remote. In the case of such distant objects 
the method of parallax is unable to obtain any results of sufficient value to be 
acceptable. The lecture was followed attentively by a large audience, and after 
a resolution of thanks proposed by Prof. C. A. Chant, who had just returned 
from the Australian Eclipse expedition the same morning, seconded by Mr. 
J. A. Patterson in a few well chosen remarks, the meeting was adjourned. 

The President, Mr. W. E. W. Jackson, was in the chair. 

J. H. Hornine, Recorder. 
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BOOK REVIEW 


General Astronomy, by H. Spencer Jones, M.A., B.Sc., Chief 
Assistant at the Royal Observatory, Greenwich. 400 pages, 
5% X 81% in.; with 24 plates and 103 diagrams. London: Edward 
Arnold & Co., 1922. Price 21 shillings. 

One needs to spend but a few minutes in examining this book 
before deciding that it is a high-class production. On choosing 
any subject the reader is impressed with the authoritative way 
in which it is treated. The language is well-chosen and clear, 
the diagrams are excellent and the beautiful plates are representa- 
tive of the best work done at the world’s observatories. 

The headings of the chapters are much the same as in other 
text-books, but the subjects discussed are well selected and have 
a freshness about them, which makes them pleasing to the pro- 
fessional astronomer as well as to the beginner. In the chapters 
on astronomical instruments and astronomical observations, the 
most recent instruments are described and a clear outline of the 
best modern methods of determining time, latitude, longitude and 
other fundamental quantities are given. The closing chapters are 
on ‘‘Comets and Meteors,”’ ‘‘The Stars,’’ ‘‘Double and Variable 
Stars” and ‘The Stellar Universe,”’ and after reading these one 
must be awestruck at the very vastness of the universe. 

The information given is accurate and up-to-date, and the 
work ranks with the best text-books published. It is essentially 
non-mathematical, though in the discussions there is always a 
mathematical precision of treatment wherever possible, not a 
mass of vague general statements. 

The printing of the book is in keeping with its contents, and 
it should obtain a wide circulation. C. A. CHANT. 
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NOTES AND QUERIES 


Cemmunications are Invited, Especiallyf{rom Amateurs, The Editor 
will try to S A to Queries _ 


AUDIBILITY OF THE AURORA 

Mr. B. S. Wimbush of Blairmore, Alberta, writes: ‘With 
reference to the article in the Sept.-Oct. issue of the JOURNAL on 
Audibility of the Aurora, although personally I have never heard 
any sounds accompanying the most brilliant displays that I have 
witnessed in Alberta, I can quite imagine such sounds do occur. 
In the summer of 1919, I was with a party of the Canadian Geodetic 
Survey here, and for making holes in the ground for the concrete 
monuments of elevation we used a ten-foot steel crow-bar. One 
day there was a small thunderstorm about 10 miles distant to 
the centre of it, where most of the flashes were coming from. 
The edge of the cloud was directly overhead, and when I had the 
bar sticking in the ground I noticed a crackling noise at the top, 
like the crackling of cat’s fur only continuous. When a flash 
of lightning occurred, the crackling ceased but gradually grew 
louder and louder till another flash stopped it again. I held the 
rod above the ground vertically to see if I could feel any current, 
but could not, although the crackling continued at the top only. 
One does not necessarily see what one hears. Likewise, vice 
versa, in the case of an engine, in the coming on of a thundering 


night, I have seen static electric discharges glow from the drive 


belt but heard nothing, perhaps because of the noise drowning 
the sound.” 

Mr. Wimbush also sends a clipping from the Vancouver Prov- 
ince of last spring, containing a graphic account of a display 
(accompanied by sounds) witnessed in British Columbia: 


AURORA BOREALIS 
Editor ‘“Province,’’—I think it was ‘“Lucian’’ writing in your paper who, 
discussing the phenomenon of the Aurora Borealis accompanied by sound, 
suggests that the sound must be powerful at its place of origin, since he assumes 
that such place is at a great height. 
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I believe his assumption is incorrect. 

During a residence of fifteen years in the Yukon I saw such a display only 
once—at Sayyea Creek on the Liard River, in January or February, 1899. 
Another seen by a party of Indians near me, in 1912, I know the particulars of 
well enough to check up my own observations; and a friend has described the 
view of one he had at Dawson in about 1900. 

A party of Liard Indians also saw the display at Sayyea Creek and an 
Indian translated their name for the phenomenon as ‘‘The Twist."’ Because 
of its appropriateness I have remembered their word for it. In all the description 
to follow, the basic feature was the constant twisting and turning, convolutions 
and involutions, quicker than the eye could follow and indeterminate, seemingly 
starting from nowhere and ending nowhere. 

The display consisted primarily of a band of light seemingly two miles 
broad by ten miles long, lying horizontal with the earth at a height above me 
of perhaps 3000, perhaps 5000 feet. I hesitate to put down these figures as 
defining this band of light because of the constant motion of the band itself 
and of the other features I will mention; but there was a restriction to the extent 
of the band itself about as I have given it. 

Ascending from this band of light were the commonly seen plumes of light 
of the Aurora. Also there were pendent plumes. Also there were billowy 
masses of light, (that’s a funny expression, but I cannot find another more 
fitting), prismatically tinted, that contributed the twisting feature as they shot 
toward, into and through the band of light. These twistings travelled toward 
me from north to south, and were accompanied by the swishing sounds spoken 
of by others. 

These pendent streamers and the coloured convolutions travel very swiftly 
and come quite well down to the earth; so close that they prompt one to dodge. 
In the party of Indians I mentioned as seeing these lights in 1912 was a small 
boy who dodged into his blankets in fright, and anyone who has ever seen these 
lights, and the whole display with the accompanying swish as the lights dart 
toward one, can sympathize with the Indian boy's alarm. 

There are some points of similarity in the three cases I have mentioned. 
They have all occurred in very cold weather—40 deg. or colder. They have 
occurred in a valley where mountains, 5000 feet above the valley, were so situa- 
ted that the band of light could stretch across the valley between them, a dis- 
tance of ten miles or so. 

Could there not be an electric discharge between these mountains, induced 
or promoted by the low temperature? Might it not be that the streamers I 
saw ascending from the band of light are the Aurora as commonly seen in ordinary 
cases ascending from a light band having its poles more distant apart and 
so the whole display on a larger scale? 

It will be much simpler to say no to my questions than to demonstrate 
that I am wrong, for the prospects of watching on cold nights would require 
much devotion to the urge of scientific investigation. 


Vancouver, May 29. Jas. H. Wivson. 
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“DIMENSIONS” AND OTHER THINGS 


Only confusion can arise when new phenomena or new ideas 
are described by using familiar words in a peculiar sense without 
making it clear that the ordinary meaning must be varied. Good 
examples of this can be found in popular books aiming to explain 
the Theory of Relativity. A recent article draws torth a letter 
in Science, written by Dr. W. J. Humphreys, of Washington, D.C., 
a portion of which follows: 


No system of equations, however clever, can prove to one of common sense, 
the existence of a real fourth dimension; that time and space are not wholly 
independent; that just because we and the Martians may be unable to syn- 
chronize our clocks there is no ‘‘now’’; that time is ‘‘curved’’; that a phenomenon 
may be seen before it happens; that the mere inclusion of gravitation in a more 
comprehensive expression eliminates it from nature; and so forth, and so on, 
through a long list of absurdities—absurd, that is, if their customary meanings 
be given to the words used. 

Such expressions catch the attention, because they seem to declare the truth 
of amazing paradoxes, but they are, after all, mighty poor paradoxes, for their 
whole secret is nothing but the assigning of strange meanings to familiar words; 
a sort of cryptic writing. Naturally, all such “‘crazy’’ expressions, crazy so 
long as unexplained, inevitably breed contempt for science and the scientist. 

Let us, then, in popularizing the thoughts of specialists, first understand 
clearly just what those thoughts are, and then put them in the words and cir- 
cumlocutions of the other fellow. The real relativist is not playing hob with our 
understanding of nature, however different his descriptions of certain phenomena 
may seem; but if the language of his average popularizer is to be taken literally, 
and no hint, as a rule, is given of any other meaning, more topsy-turvy indeed 
than the Land of Alice is this finite, limitless universe that simultaneously will 
be, was, and is. 
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